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T O : L . S . S h u T - < - ~ ~ - - - A u g u s t 4 , 1977
F R O M : P . M . C a r k n e r s..5,£cr. M o n o k o t e F i b e r R e d u c t i o n
c c : B . A . B l e s s i n g t o n F I L E : 5 2 0H . C . D u e c k e rF . W . E a t o nR . A . M e r t h e rE . J . P e t r a s e kE . S . W o o dB. R. W i l l i a m sJ . C . Y a n g

A B S T R A C T
T h i s r e p o r t s u m m a r i z e s t h e work d o n e t o d e t e r m i n e i fg y p s u m or s o d i u m m e t a s i l i c a t e p e n t a h y d r a t e can act as a"binder" t o d e c r e a s e t h e number o f a i r b o r n e t r e m o l i t e f i b e r sf r o m L i b b y # 3 v e r m i c u l i t e .
T h e p r e s e n c e o f g y p s u m p o w d e r a p p e a r s t o d r a s t i c a l l yreduce t h e a i r b o r n e f i b e r l e v e l f r o m L 3 A a s mea sur ed b ys a m p l i n g t h e a i r d u r i n g a n d a f t e r " d r o p p i n g " t h e m a t e r i a l s .I t w a s f o u n d t h a t t h e a i r b o r n e f i b e r l e v e l v a s r e d u c e d 8 8 t o9 4 p e r c e n t f o r m i x t u r e s o f L 5 A c o n t a i n i n g 3 3 t o 6 6 p e r c e n tb y w e i g h t g y p s u m .
T h e e f f e c t o f t h e p r e s e n c e o f s m a l l a m o u n t s o f s o d i u mm e t P . s i l i c r . t e p e n t a h y d r a t e in L i b b y ^3 v e r i r > i c u l 7 t e on th ea i r b o r n e f i b e r l e v e l i s no t a s d r a m a t i c bu t r e d u c t i o n s weref o u n d . T h e f i b e r l e v e l f o r a 1 .0 ? ; m i x t u r e ( v : t . \ N a 2 S i 2 ( > 5 • 5 I b Oi n L 3 A ) w a s 1 8 5 l o w e r t h a n t h e c o n t r o l , f o r a 0 .5% m i x t u r et h e f i b e r l e v e l w a s 5 3 ? j l o v v e r .
The numbers g iv en in t h i s r e p o r t s h o u l d in no c i r c u m s t a n c eb e c on s t ru ed t o r e p r e s e n t f i b e r l e v e l s p r e s e n t a t j o b s i t el o c a t i o n s . T h e e x p e r i m e n t a l s e t u p i s a n a r b i t r a r i l y d e s i g n e d"drop" s y s t e m a n d i s i n t e n d e d o n l y f o r c o m p a r i n g var i ou ss y s t e m s . f o r r e s ear ch p u r p o s e s .
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I . S u m m a r y
T h i s work w a s i n i t i a t e d b y E . S . W o o d ' s memo t o J . W . W o l t e ro n A p r i l 1 2 , 1977 c o n c e r n i n g M o n o k o t e f i b e r r e d u c t i o n . T h ep u r p o s e w a s t o i n v e s t i g a t e t h e a i r b o r n e f i b e r l e v e l s o f d r yb l e n d s c o n t a i n i n g v e r m i c u l i t e ( L i b b y £ 3 ) a n d e i t h e r g y p s u m o rs o d i u m m e t a s i l i c a t e p e n t a h y d r a t e . S p e c i f i c a l l y , d o e s t h eg y p s u m or s od ium, s i l i c a t e ac t a s a b i n d e r f or p o t e n t i a l a i r b o r n et r e m o l i t e f i b e r s ?
T h e s y s t e m s i n v e s t i g a t e d were:
1. L i b b y #3 e x p a n d e d on a M o d e l A f u r n a c e at E a s t h a m p t o n( 5 . 5 pcf ) , d r o p s ba s ed on 12 and 4 cubic f e e t ofm a t e r i a l .
2. 501 and 66% by w e i g h t g y p s u m dry b l e n d e d w i t h L i b b y "3and n e w s p r i n t - done on 12 and 4 cubic f e e t L3Ab a s i s ( i . e . , t h e amount o f t h e m i x t u r e d r o p p e dc o n t a i n e d e i t h e r 12 or 4 cubic f e e t o f L3A) .
3. 383 by w e i g h t g y p s u m and v e r m i c u l i t e mixed and s c r e en edt h r o u g h a 30 mesh s i eve to remove e x c e s s g y p s u m( a t t e m p t i n g t o r e d u c e t h e i n c i d e n t a l d u s t l e v e l d u r i n gt h e d r o p t e s t - 3 8 3 i s t h e amount o f g y p s u m l e f t a f t e rs c r e e n i n g ) . A s i m i l a r l y s c r e e n e d L 3 A c o n t r o l w a s d o n ef o r c o m p a r i s o n p u r p o s e s . B o t h s c r e e n e d m a t e r i a l d r o p swere b a s e d on 4 cub i c f e e t o f v e r m i c u l i t e .

4 . 0 . 5 » a n d 1.0* b y X v ' e i g h t s o d i u m s i l i c a t e p e n t a h y d r a t e( K a 2 S i 2 0 5 . 5 H 2 0 - M e t s o P e n t a b e a d - 2 0 , P h i l a d e l p h i aQ u a r t z C o m p a n y ) d r y m i x e d w i t h L i b b y £ 3 , T a b l e I g i v e st h e f o r m u l a s f o r t h e above s y s t e m s .
I n i t i a l l y , i t w a s i n t e n d e d t o c o l l e c t d a t a b y d r o p p i n gm a t e r i a l c o n t a i n i n g 1 2 cub i c f e e t o f L 3 A . D u e t o t h e p r e s e n c e o fe x t r e m e l y h i g h d u s t l e v e l s in th e case o f 50 and 66% g y p s u mm i x e s , a second s e t o f d r o p s was d o n e u s i n g a 4 cubic f o o tv e r m i c u l i t e b a s i s . T h e r e s u l t s o f b o t h a r e g i v e n i n T a b l e I I .T h e p r e s e n c e o f a l a r g e ar.ount o f d u s t makes i t d i f f i c u l t t ocount f i b e r s o n t h e f i l t e r .
T h e r e s u l t a n t f i b e r c o u n t s a r e g iv en i n T a b l e I I . T a b l e I I Il i s t s T § A numbers p e r t a i n i n g t o t h e f i b e r count work d o n e b yt h e a n a l y t i c a l l a b ' . T a b l e I V g i v e s o t h e r i n f o r m a t i o n p e r t i n e n tt o t h e d r o p t e s t s .
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T O : L . S . S h u P a g e 3F R O M : P . M . C a r k n e r A u g u s t 4 , 1 9 7 7

P r e l i m i n a r y work d o n e i n c l u d e d t h e f o l l o w i n g . C a l i b r a t i o no f t h e B e n d i x a i r s a m p l i n g p u m p s w i t h a P r e c i s i o n S c i e n t i f i cW e t T e s t M e t e r . A i r s a m p l i n g i n t h e p r e s e n c e o f g y p s u m d u s t( u s i n g M K - 4 a s d r o p m a t e r i a l ) i n o r d e r t o e s t a b l i s h o p t i m u ms a m p l i n g t i m e s a n d m a t e r i a l vo lume . T h i s w a s done i nc o n j u n c t i o n w i t h t h e a n a l y t i c a l l a b , t h e o b j e c t b e i n g n o t t o"overload" t h e f i l t e r s w i t h du s t s o t h e y c o u l d s t i l l b ec o u n t e d . T h e g y p s u m used ( s t a n d a r d E a s t h a m p t o n r a w m a t e r i a l )w a s checked f o r t h e p r e s e n c e o f p o s s i b l e i n t e r f e r i n g f i b e r s( T § A # 6 9 5 0 0 ) , n o f i b e r s .were f o u n d .
I I . E x p e r i m e n t a l

a ) E x p e r i m e n t a l M a t e r i a l s
On May 3, 1 9 7 7 , 150-4 .0 cubic f o o t b a g s o f L i b b y #3were e x p a n d e d a t E a s t h a n p t c n . The d e n s i t y was mea sured ono n e b a g p e r p a l l e t , t h e a v e r a g e w a s 5 . 4 9 + 0.03 p c f . T h i r t yb a g s were s h i p p e d t o C a m b r i d g e t o b e u sed a s c o n t r o l m a t e r i a l ,the r e m a i n d e r s t o r e d a t the p l a n t t o b e used in b l e n d i n g ther O t h e r m i x e s .
O n M a y 1 2 , 1 9 7 7 , t h e g y p s u m ( S O a n d 6 6 3 ) a n ds i l i c a t e ( 0 . 5 a n d l . O S ) m i x e r s w e ' r e m a d e . T h e p r o c e d u r e w a s t h enormal p l a n t M o n o k o t e b l e n d i n g p r o c e s s .

b ) B e n d i x P u a p C a l i b r a t i o n
T h e a i r s a m p l i n g p u m p s were c a l i b r a t e d a t 1 . 6 l / n i n .w i t h a P r e c i s i o n S c i e n t i f i c W e t T e s t . M e t e r , a c c o r d i n g t o t h ei n s t r u c t i o n s p r o v i d e d f o r b o t h i n s t r u m e n t s .

c ) D r o p T e s t P r o c e d u r e
( 1 ) P r i o r t o each r u n p r e v i o u s l y d r o p p e dm a t e r i a l , t h e f l o o r , s t a i r s , h o p p e r ,and p l a t f o r m were vacuumed.
( 2 ) L o a d h o p p e r w i t h a p r e v i o u s l y w e i g h e dor m e a s u r e d air.ount of m a t e r i a l to bed r o p p e d .
( 5 ) A l l o w - e xhau s t f a n t o r u n 1 0 t o 1 5 m i n u t e s .
( 4 ) T u r n o f f f a n , c l o s e d o o r s .
( 5 ) S e t u p s a m p l i n g p u m p s a t l o c a t i o n s A & B( f a c i n g h o p p e r s t a i r s , A i s o n l e f tf o r w a r d p o s t , 3 o n l e f t rear p o s t ) -c o n n e c t c a s s e t t e t o c o l u m n f l o w r . ^ - t - r .

m e t e r t o B g n d i . x p u m p .
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( 6 ) O p e n c h u t e t o d e s i r e d w i d t h ,s i m u l t a n e o u s l y s t a r t i n g s t o p w a t c ha n d p u m p s , i m m e d i a t e l y a d j u s t f l o wr a t e t o 1 .6 1 / m i n .
( 7 ) A f t e r each s a m p l e i n t e r v a l , c h a n g ec a s s e t t e a n d r e s t a r t s t o p w a t c h ,f l o w ra t e must b e a d j u s t e d f o r eachnew c a s s e t t e .
( 8 ) W h e n s a m p l i n g s equence i s c o m p l e t e d ,s t o r e c a s s e t t e s , o p e n d o o r s a n d turnon exhaus t f a n .

In a l l o f th e d r o p s done here a p r e l i m i n a r y 30 n i n u t eb a c k g r o u n d . s a m p l e was t a k e n a t each l o c a t i o n . Air was s a m p l e df o r 3 0 m i n u t e s s t a r t i n g when t h e c h u t e w a s o p e n e d , s a m p l i n gp e r i o d s were s e q u e n t i a l l y 5 ' , S 1 , 1 0 ' , 1 0 ' .
T h e sy s t ems i n T a b l e I I having f o u r d a t a p o i n t s p e r" s a m p l e p e r i o d were d r o p p e d i n d u p l i c a t e , t h o s e w i t h t w o d a t ap o i n t s were done once.
I n most ca s e s , t h e f i l t e r s were w e i g h e d b e f o r e a n d a f t e rs a m p l i n g a n d a d u s t i n d e x ( m g / M ° o f a i r ) c a l c u l a t e d .
T h e l a r g e c o lumn f l o w m e t e r s were used i n o rd er t o readt h e f l o w ra t e a c c u r a t e l y . T h e f l o w ra t e w a s e i t h e r a d j u s t e dto m a i n t a i n a 1.6 1 / m i n or r e c o r d e d at i n t e r v a l s and a t o t a la i r v o l u m e c a l c u l a t e d .
T w e l v e cub i c f o o t d r o p s o f m i x e s c o n t a i n i n g n e w s p r i n ta n d g y p s u m - w o u l d n o t f l o w down t h e h o p p e r w i t h o u t u s i n g av i b r a t o r a n d m a n u a l l y p u s h i n g t h e m a t e r i a l t o w a r d s t h e c e n t e ro f t h e h o p p e r . T h e v i b r a t o r used w a s a c y l i n d r i c a l ( a r o u n d1 inch d i a m e t e r ) cement v i b r a t o r s u s p e n d e d in the c e n t e r o ft h e h o p p e r . S i x c r o s s b a r s were c l a m p e d t o t h e v i b r a t o r i norder t o e x p a n d i t s " s ph er e o f i n f l u e n c e " .
d ) • F i b e r C o u n t i n g

S e e J u l i e C > Y a n g ' s nemo o f J a n u a r y 2 8 , 1 9 7 6 ,F i l e 71-047 .
3) O r i g i n a l d a t a f o r t h i s work can b e f o u n d in n o t e b o o k s

£85 and 112.
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I I I . R e s u l t s a n d D i s c u s s i o n
T h e d u s t l e v e l s ( a m o u n t o f d u s t p r e s e n t i n t h e a i rb e i n g s a m p l e d d u r i n g t h e d r o p t e s t s ) f o r t h e var i ou s s y s t e m sa r e shown i n F i g u r e s l a t h r o u g h I d . T h e p r e s e n c e o f t h i snui sance du s t n e c e s s i t a t e d r e r u n n i n g the 50 and 66% g y p s u mmixe s w i t h s m a l l e r q u a n t i t i e s o f m a t e r i a l . D a t a w a s i n i t i a l l yc o l l e c t e d o n d r o p s based o n 1 2 cub i c f e e t o f L 5 A . T h i s basewas r educed to 4 cubic f e e t and a second se t o f d a t a c o l l e c t e d ,s e e T a b l e I I a n d F i g u r e 3 .

I t i s a p p a r e n t f r o m t h e d a t a t h a t t h e a i r b o r n e f i b e r l e v e l i nt h e v i c i n i t y o f f r e e - f a l l i n g v e r m i c u l i t e / g y p s u m m i x t u r e s i ss i g n i f i c a n t l y l ower t h a n t h a t f o r t h e c o r r e s p o n d i n g amount o fpure v e r m i c u l i t e ( s e e T a b l e I I a n d F i g u r e 2 ) . T h e 3 0 m i n u t et i m e w e i g h t e d average f i b e r / c c count i s d e c r e a s e d by 88 to9 4 1 f o r t h e g y p s u m m i x t u r e s used ( 3 8 t o 6 6 1 g y p s u m ) . T h ep e r c e n t a g e o f g y p s u m i n M o n o k o t e f o r m u l a t i o n s var i e s f r o m62 to 65 p e r c e n t , the same range l o o k e d at in t h e s e e x p e r i m e n t s .
T h e 4 cubic f e e t s cr e ened c o n t r o l showed a f i b e r l e v e l101 l ower than the c o r r e s p o n d i n g unscreened 4 cub i c f o o t c o n t r o l .
T h e r e s u l t s i n t h e case o f s o d i u m s i l i c a t e c o n t a i n i n gm i x e s shows a 5 3 % r e d u c t i o n i n f i b e r count f o r 0 .5% N a 2 S i 2 0 3 • 5 H ? 0a n d a n 1 8 % r e d u c t i o n f o r 1.0% N a 2 S i 2 0 3 « ^ H 2 0 , s e e T a b l e " l l a n dF i g u r e 3 .

P h i l i p M . C a r k n e r
P M C / d m d
A t t a c h m e n t s / T a b l e s I , I I , I I I , I VF i g u r e s 1 ( a - d ) 2 , and 3 ( a - c )
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7 7 1 0 6 9
T a b l e I 1

F o r m u l a 1 1 2 - 6 - A ' F o r m u l a 1 1 2 - 6 - B '
2 5 0 I b . g y p s u m ( 4 9 . 6 % )2 2 0 I b . L 3 A ( 4 3 . 7 % )33.3 I b . N e w s p r i n t ( 6 . 6 % )

5 0 0 I b . g y p s u m ( 6 6 . 4 % )2 2 0 I b . L 3 A ( 2 9 . 2 % )33 .3 I b . N e w s p r i n t ( 4 . 4 5 )

F o r m u l a 1 1 2 - 6 - C ' F o r m u l a 1 1 2 - 6 - D '
2 2 0 I b . L 3 A1 . 1 I b . N a 2 S i 2 0 3 - 5 H 2 0 ( 0 . 5 % )

2 2 0 I b . L 3 A2 . 2 I b . N a 2 S i 2 0 3 > 5 H 2 0 ( 1 . 0 1 )

F o r m u l a 1 1 2 - 5 1 J

13.7 I b . g y p s u m ( 3 8 . 3 % )
2 2 . 0 I b . L 3 A ( 6 1 . 7 % )

A l l v e r m i c u l i t e used i n c l u d i n g c o n t r o lm a t e r i a l w a s e x p a n d e d d u r i n g t h e sanerun and n o t e b o o k c o d e d 1 1 2 - 5 .
" M a d e i n r i b b o n b l e n d e r a t E a s t h a r a p t o n

H a n d m i x e d a t C a m b r i d g e - - ex c e s s g y p s u mwas s c r e e n e d out - number s g i v e n are
15005861
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T a b l e I I

A i r b o r n e F i b e r D a t a

7 7 1 0 7 0

M a t e r i a l
112-51 2 c . f . L 3 A C o n t r o l

1 1 2 - 6 - A50% G y p s u mc o n t a i n i n g 1 2 c . f .L 3 A

1 1 2 - 6 - B6 6 % G y p s u mc o n t a i n i n g 12 c . f .
L 3 A

F i b e r s / c c D u r i n g I n d i c a t e d S a m p l i n g P e r i o d

0.942.07<0.95

5 - 1 0 ' 1 0 - 2 0 ' 2 . 0 - 3 0 '

0.9,1
12.2

0.88.2.2.2

<0.430.430.460.44

0022
2

<0 . 8 71.781.711.98

<0.44<0.480.440.44

0.441.320.871.07

3 0 T W A
24.8017-. 2 31 6 . 2 517.10

21.3818.511 5 . 3 912.83

2 . 9 97 . 3 76.417 .36

7 .275 . 9 23 . 8 54 . 6 2

11.1210 .398 . 6 99 . 1 5
x = 9.84

< 0 . 7 S

=<0.75
0.61

1 1 2 - 54 c . f . L 3 A C o n t r o l

1 1 2 - 6 - A50% G y p s u mc o n t a i n i n g 4 c . f .
L 3 A

1 1 2 - 6 - B6 6 % G y p s u j nc o n t a i n i n g 4 c . f .L 5 A

1 2 . 8 313.96
1 O . J 324 .27

6.84
6 . 5 15 . 9 9 .
1.71

5.133 .57
4. 232.90

2 . 9 92.102 . 5 72.44

5 . 9 95 . 2 4
5 . 3 56.11

x = 5 . SO
0.1.
O o1.

0.< l ' .
<0.1.

86008600

360086
03

0.1.0.0.

0.
<0.0.
<1.

86108692

86
868603

<0
00

r,

<0<0<0<0

.43.3

.86

.94

.43.49.43.49

0<0<00

<0<0
<0
<0

.43.43

.43.47

.43.44.45, 5 5

<?
<

x =<
<

<-
<<

0.-
0.0.
0.
0.
0.
0.
0.

57
72
79
69
5762
57
70

x =<0.62
1 5 0 0 5 8 6 2
P . M . C a r k n e r
S / 4 / 7 7
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7 7 1 0 7 1
T a b l e I I ( C o n t i n u e d )
A i r b o r n e F i b e r D a t a

F i b e r s / c c D u r i n g I n d i c a t e d S a m p l i n g P e r i o d
M a t e r i a l

112-5138% G y p s u mc o n t a i n i n g 4L 3 A s creened c . f .

1 1 2 - 5 24 c . f . L 3 A C o n t r o ls creened

1 1 2 - 6 - C ^0.5% sodiums i l i c a t e p e n t a h y d r a t ec o n t a i n i n g 1 2 c . f .L 3 A

112-6-D"*1.05 s o d i u m s i l i c a t ep e n t a h y d r a t ec o n t a i n i n g 1 2 c . f .
L 5 A

0 - 5 '
< O . S 61.00

11.976 .84

4.289.2611.977.70

14 .54
1 2 . S 3-2_2

5 - 1 0 1

< O . S 6
<1.10

5 . 9 911.03

8 .554.995 . 9 94 .99

11.9713.876 .3414.15

1 0 - 2 0 '
<0.43<0.47

5 . 5 64.41

2 . 9 9
2 . 5 92.144.43

5 . 9 96.694 . 2 87 .89

2 0 - 3 0 '
<0.43<0.53

X
1.282 .21

X

1.284.495.133 . 6 8
X

4.764.634.702 . 9 9

3 0 ' T W A
< O . S 7^0.68

=<0.63
5 . 2 75 .19

= S . 2 3
3 . 5 64.745 . 4 24.82

= 4 . 6 3
8.008.21

i . l l

T W A = T i m e W e i g h t e d A v e r a g e
F i l t e r s t o o d u s t y t o b e read

3 F i l t e r d r o p p e d d u r i n g a n a l y s i s -not read
F o r c o m p a r i s o n , s e e 1 1 2 - 5 , 1 2 c . f .L 3 A C o n t r o l
T o c o m p a r e f / c c w i t h c l e a n f i l t e rv a l u e s , s e e 1 1 2 - 5 , 4 c . f . - L 3 A C o n t r o l

|090Z0052l1
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P . M . C a r k n e r8 / 4 / 7 7

T a b l o I I I 7 7 1 0 7 2

T $ A N o .
6 5 0 0 0 112-65001 112-6 5 0 0 2 112-
6 5 0 0 3 112-65004 112-6 5 0 0 5 112-6 5 0 0 6 112-65007 112-6 5 0 0 8 J"112-/ 1 1 2 -V.112-

*

M a t e r i a l
L3A c o n t r o l -12 c . f . base50% gyp sum -12 c . f . ba se6 6 ' * g y p s u m -12 c . f . baseL3A c on t ro l -4 c . f . base50% g y p s u m -4 c . f . ba s e66% g y p s u m -4 c . f . base38% g y p s u m -s c r e e n e d ,4 c . f . -baseL3A c o n t r o l -s c r e e n e d ,4 c . f . ba s e0 . 5 2 s o d i u ms i l i c a t e -12 c. f . ba s e1 . 0% s o d i u ms i l i c a t e -12 c . f . b a s 2

6-B 126-A 126-C 126-D 125 125 46-A 46-B 45 451 452 4

Mi see

D r o p

M a t e r i a l
c . .£ . base ( 6 6 % g y p s u m )c . f . base ( 5 0 % g y p s u m )c . f . base ( 0 . 5 1 s i l i c a t e )c . f . base ( 1 . 0 5 s i l i c a t e )c . f . base ( L 5 A c o n t r o l )c . f . ba s e ( L 3 A c o n t r o l )c . f . base ( 5 0 % g y p s u m )c . f . base ( 6 6 % g y p s u m )c . f . base ( L 3 A c o n t r o lc . f . base ( 3 8 % g y p s u m -c . f . base (screened L3A

T a b l e I V
l l a n e o u s D r o p D a t a

C h u t eT i m e ( m i n ) O p e n i n g

3 . 0 0 2

„
3 . 2 0 Z

3.17 Z

l . O 2

n -,-20. 0 /
0 . 9 2 Z

0.92
x1.00

2 . 2 0

2 . 7, C
1 A 1 1 q u a n t i t i e s a r e w e i g h t s o f

A v e r a g e o f 2 d r o p s

1 .55"
3 . 7 5 " ( f u l l o p e n )
5 . 7 5 " ( f u l l o p e n )
1.55"
5 . 7 5 ' r ( f u l l o p e n )
5 . 7 5 " ( f u l l o p e n )

1 . 5 5 ' ; •

1 .55"

1.35

1 . 5 5
m a t e r i a l c o n t a i n i n g 1- or

s c r e e n e d )c o n t r o l )

Q u a n t i t y o fM a t e r i a lD r o p p e d

6 6 I b .
1 5 1 I b .
2 2 6 I b .

2 2 I b .
50 .3 I b .
7 5 . 5 I b .

3 5 . 7 I b .

2 2 . 0 I b .

6 6 I b .

66 I b .
4 c . f . o F. L 3.-'

1 5 0 0 5 8 6 4
|090Z00522|



S 9 8 S O O S I
[ezsoozoeo l
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PJ¥jPr^-£:-z-:%^ " v J ' K - ^ l i

- — — - . - i - T - r : : ' - !--r.tr-.rr:rrrT „ Tt~t7

C g g j - r ,
. V — — T — — — — — — V — — — — — — — — — —

: : : ' ; : ' : T : ; : ~ : : : " ^ ^ bV b . - : _ - ^ £ y r - ' J - C 7 . :

>
$

e

i :.



I

r '

„..-! :.-,..!....... , ..........



i ! r~!~PT" ' ! , " " ' " . r""~! f' '• ! ' ' ! ' ' ' ' ' •- i

" ' ' " "
. ; ....... |j.....;-. .j.-| •• : i „.:.. : / / : . ; _ _ ; . . . . . .

x..;/. .........

• . r

/



.......... - - 7 7 . 1 0 8 ( 1 .
: V : I :.._... - _.ly .. . _..... .. __.......; .... ... . ......

: \ : ! ! " I

•;•--•----• \— :-- : !• ; V, i -

H : . v-"--——\~:
V

. ... ., ,

I — — — f Z m f l . U A 8 A « 057- Soo^^u^*-
, .

. . , . . .: . .J..J \\,.:....:....;

. : ! , - ; . , . . - ^ |
... ............ _.............. ..... x_....

o" z's f 75" ' il
15005872

J 0 9 0 Z 0 0 5 3 0 I


